Effects on prolactin secretion and binding to dopaminergic receptors in sleep-deprived lupus-prone mice.
Sleep disturbances have far-reaching effects on the neuroendocrine and immune systems and may be linked to disease manifestation. Sleep deprivation can accelerate the onset of lupus in NZB/NZWF(1) mice, an animal model of severe systemic lupus erythematosus. High prolactin (PRL) concentrations are involved in the pathogenesis of systemic lupus erythematosus in human beings, as well as in NZB/NZWF(1) mice. We hypothesized that PRL could be involved in the earlier onset of the disease in sleep-deprived NZB/NZWF(1) mice. We also investigated its binding to dopaminergic receptors, since PRL secretion is mainly controlled by dopamine. Female NZB/NZWF(1) mice aged 9 weeks were deprived of sleep using the multiple platform method. Blood samples were taken for the determination of PRL concentrations and quantitative receptor autoradiography was used to map binding of the tritiated dopaminergic receptor ligands [3H]-SCH23390, [3H]-raclopride and [3H]-WIN35,428 to D(1) and D(2) dopaminergic receptors and dopamine transporter sites throughout the brain, respectively. Sleep deprivation induced a significant decrease in plasma PRL secretion (2.58 +/- 0.95 ng/mL) compared with the control group (25.25 +/- 9.18 ng/mL). The binding to D(1) and D(2) binding sites was not significantly affected by sleep deprivation; however, dopamine transporter binding was significantly increased in subdivisions of the caudate-putamen--posterior (16.52 +/- 0.5 vs 14.44 +/- 0.6), dorsolateral (18.84 +/- 0.7 vs 15.97 +/- 0.7) and ventrolateral (24.99 +/- 0.5 vs 22.54 +/- 0.7 microCi/g), in the sleep-deprived mice when compared to the control group. These results suggest that PRL is not the main mechanism involved in the earlier onset of the disease observed in sleep-deprived NZB/NZWF(1) mice and the reduction of PRL concentrations after sleep deprivation may be mediated by modifications in the dopamine transporter sites of the caudate-putamen.